Diversity, distribution, and evolution of Solanum bulbocastanum late blight resistance genes.
Knowledge on the evolution and distribution of late blight resistance genes is important for a better understanding of the dynamics of these genes in nature. We analyzed the presence and allelic diversity of the late blight resistance genes Rpi-blb1, Rpi-blb2, and Rpi-blb3, originating from Solanum bulbocastanum, in a set of tuber-bearing Solanum species comprising 196 different taxa. The three genes were only present in some Mexican diploid as well as polyploid species closely related to S. bulbocastanum. Sequence analysis of the fragments obtained from the Rpi-blb1 and Rpi-blb3 genes suggests an evolution through recombinations and point mutations. For Rpi-blb2, only sequences identical to the cloned gene were found in S. bulbocastanum accessions, suggesting that it has emerged recently. The three resistance genes occurred in different combinations and frequencies in S. bulbocastanum accessions and their spread is confined to Central America. A selected set of genotypes was tested for their response to the avirulence effectors IPIO-2, Avr-blb2, and Pi-Avr2, which interact with Rpi-blb1, Rpi-blb2, and Rpi-blb3, respectively, as well as by disease assays with a diverse set of isolates. Using this approach, some accessions could be identified that contain novel, as yet unknown, late blight resistance factors in addition to the Rpi-blb1, Rpi-blb2, and Rpi-blb3 genes.